Functional consequences of ferroportin 1 mutations.
The cellular iron exporter ferroportin 1 is expressed in both the duodenum and in cells of the mononuclear phagocyte system. Expression of ferroportin 1 protein on the cell surface is regulated by the interaction of ferroportin 1 with hepcidin. Hepcidin treatment of cells results in internalization and lysosomal degradation of cell surface ferroportin 1. Recently, ferroportin 1 mutations leading to hemochromatosis (HFE4) have been identified. HFE4 differs from classical hemochromatosis in that there is a greater amount of macrophage iron sequestration. The data presented here demonstrate that HFE4 mutations are heterogeneous in their effects on protein function. Some mutations result in loss of function with partial protein sequestration in the ER. Others are indistinguishable from native ferroportin 1 and have a similar ability to deplete transfected cells of iron as evidenced by activation of the iron-response proteins and cellular ferritin depletion. Significantly, all mutants appear to be unresponsive to hepcidin and do not demonstrate the expected internalization on exposure to hepcidin. The clinical phenotypes observed in patients may be secondary to cell-type-specific defects in hepcidin-mediated inhibition of ferroportin 1 expression.